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RESEARCH 
 
My current research is based on targeting the polyamine pathway as a means of 
developing new, improved cancer therapies for chemotherapy, chemoprevention and 
selective drug delivery.  Several approaches are being used to target the polyamine 
metabolism in cancer cells: direct inhibition of biosynthesis using polyamine 
analogues; selective drug delivery using the polyamines as vectors to deliver 
anticancer drugs to cancer cells specifically and understanding the role of polyamine 
metabolism in chemoprevention using non steroidal drugs such as aspirin and 
naproxen.   
 
Polyamines are essential for the growth of all living cells and continuous synthesis is 
required. Rapidly growing cells and cancer cells require increased amounts of 
polyamines within the cell and these elevated concentrations are necessary to 
maintain the transformed state. Specific inhibitors have been designed by several 
companies to prevent polyamine biosynthesis and these are also potent 
antiproliferative compounds in vitro.  However, in vivo these agents have been 
disappointing mainly due to a compensatory increase in polyamine uptake from the 
gut.  An alternative strategy to inhibiting individual enzymes in the biosynthetic 
pathway is to use analogues of the polyamines that will affect polyamine metabolism 
at several sites. My laboratory is investigating currently a number of novel polyamine 
analogues as potential antitumour agents in collaboration with Professor P Woster 
(University of South Carolina, USA), Professors A Minarini and V Tumatati 
(University of Bologna) and Professor O Phanstiel (University of Central Florida, 
USA).  Initial studies on the asymmetrically substituted spermine analogues show 
them to be potent antiproliferative compounds with IC50 values similar to the 
topoisomerase inhibitor, etoposide, used in many chemotherapeutic regimens. 
Preliminary studies indicate that the analogues induce the cytochrome c, 
mitochondrial pathway as opposed to the receptor-mediated CD95, Fas/Fas ligand 
pathway.  We have established a new cell line overexpressing the anti-apoptotic 
protein, Bcl-2, and we are using these cells to confirm our hypothesis regarding the 
apoptotic pathway used by the analogues.  Another class of analogue currently being 
investigated is the conformationally restricted polyamine analogues that are 
completely novel compounds.  Initial studies indicate these compounds fall into three 
categories, highly toxic, moderately toxic and non-toxic in human cancer cells. 
Analogues from the first two categories are being investigated further in order to 
determine their mechanism of action.  
 
These studies are important as the polyamine pathway has been identified as a target 
for chemotherapeutic intervention and these novel analogues may provide a new class 
of antiproliferative agent that will revolutionise cancer chemotherapy. 
 
Cytotoxic drug delivery using the polyamine transporter is novel and productive area 
of research. We are attempting to target known cytotoxic drugs specifically to cancer 
cells using these toxic cargoes attached to a variety of polyamine tails.  The 
polyamine moiety delivers the drug to the tumour as the tumour cells have a more 
active polyamine transporter than normal cells.  This provides selective delivery to 
cancer cells, the holy grail of cancer chemotherapy.  Our first study in collaboration 
with Professor O Phanstiel IV is now complete and 2 peer reviewed papers and a 
review article are published and 3 further publications are in preparation from this 
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work.  This research has also produced one successful PhD and one successful MSc 
by research. 
 
It is now well accepted that the non-steroidal anti-inflammatory drugs (NSAIDs) can 
decrease the incidence of colorectal cancer in man.  Although the obvious mechanism 
of this chemoprevention would be inhibition of cyclo-oxygenase (COX) we have 
shown that cells completely devoid of COX transcripts are still responsive to the 
cytotoxic effects of NSAIDs.  Preliminary investigations have indicated that NSAIDs 
deplete intracellular polyamine content and our hypothesis is that NSAIDs exert their 
chemopreventative effects via modulation of the polyamine pathway.  Our plan is to 
develop a cell culture model of transformation that will facilitate testing of this 
hypothesis.  Initial work on transfecting cells with ornithine decarboxylase (ODC), 
the first enzyme of the polyamine pathway, has shown some promise with enforced 
ODC overexpression resulting in a transformed phenotype.  The next stage is to 
determine whether NSAIDs can prevent the transformation process in these cells. 
 
If my hypothesis holds these studies may lead to the development of a new class of 
chemopreventative agents directed to the polyamine pathway.  Such compounds 
would have enormous benefits over the NSAIDs that are well known for their 
unwanted side effects on the gastrointestinal tract. 
 
A exciting research collaboration involves a systems biology approach to translational 
frameshifting using antizyme, the regulator of ornithine decarboxylase degradation, as 
the model for frameshifting.  This project uses the yeast, Saccharomyces cereviseae, 
which has been mutated such that it cannot make or interchange polyamines.  We 
have manipulated the system to provide data which is then used to develop our 
mathematical model to predict interactions and responses.  The publications form this 
work will form the basis of the next grant application. 
 
 
PAEDAGOGICAL RESEARCH 
 
One of my major goals is to ensure that our graduates are trained and developed to 
secure the best possible jobs post University.  It is clear that in the last 5-10 years that 
science and biomedical science in particular has become more commercially focused 
and so it is vital that we develop our graduates to be more business orientated.  This 
led me to develop the degree programmes in Bio-Business.  Before I started this 
however I undertook some basic research as to whether such courses and programmes 
were likely to be successful.  This research found that there was a market for Bio-
Business and as a result I have secured funding for the Bio-Business Continuing 
Professional Development (CPD) from BioSKAPE, organised and delivered 3 
successful CPD courses and have undergraduate programmes running at levels 1 or 2, 
3, 4 and 5.  The Bio-Business model has been presented at the University’s best 
practice fair. Bio-business will also form part of the new MSc in Translational 
Medicine which is part of the new Stratified Medicines Initiative involving the 
Universities of Aberdeen, Dundee, Edinburgh and Glasgow. 
 
In order to evaluate our intercalated Batchelor’s degree for medical students (BSc 
Med Sci) I undertook a project entitled “Is a BSc Med Sci an asset?”.  With the help 
of an intercalating student we surveyed students with and without an intercalated 
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degree and monitored their careers over 10 years post graduation.  We also surveyed 
consultants for their views on the value of the degree.  We found that overall those 
graduates with an intercalated degree were more likely to be in academic posts and to 
have more research and better publications.  Consultants felt it was valuable, 
particularly to get the student “noticed” as having more on their CV.  This work has 
been presented orally at a National Conference sponsored by the Health Foundation 
and as a poster on 3 occasions. 
 
There is much debate currently about the loss of skills, particularly in vivo skills, in 
both Toxicology and Pharmacology graduates.  As part of this debate with the 
pharmaceutical industry and the professional learned Societies (British Toxicology 
Society and the British Pharmacological Society) I have been involved in high level 
discussions as to how this loss can be reversed.  One of the outcomes of this was I 
was asked to write a commentary on Risk Perception and Toxicology providing 
support for the Toxicology perspective.  This was published in Toxicological Sciences 
in 2011. 
 
As part of my work with the Royal College of Pathologists I have been involved in 
raising the profile of Toxicology as a sub specialty of the College.  This has required 
presentations to the College Council, Reports for the President of the College and for 
the College Annual Review.  I have developed the curriculum for the subspecialty of 
Biochemical Toxicology and am an examiner for the Fellowship of the College 
(FRCPath) examinations.  The curriculum is published on the College website and is 
available in printed form internationally.  As Chair of Specialty Advisory Committee 
(SAC) for Toxicology I was responsible for all our trainees in Toxicology and 
ensuring their development and mentoring.  
 
KOSTERLITZ CENTRE FOR THERAPEUTICS 
 
The Kosterlitz Centre is one of the most exciting developments within the IMS 
aiming to bring together all the very best of our research ideas within Medicine and 
Medical Sciences and help find seed funding or provide expertise in 
commercialisation of the most appropriate ideas. I am part of the management team of 
KCT with specific responsibility for external affairs and training.  In this role I have 
established a new Masters of Research degree in Drug Discovery which is associated 
specifically with KCT projects and I have brought together an internationally 
renowned Advisory Board. I organised the first Advisory Board Meeting which was 
held in November 2011.  The KCT team is currently working towards securing 
funding and my role is to establish a studentship fund in collaboration with the 
Development Trust. We are currently in discussion with a number of potential 
sponsors and donors. 
 
 
INTERNATIONAL RECOGNITION 
 
Invited lectures and presentations: 
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More than 40 lectures and seminars have been delivered at International Meetings in 
UK, Europe, Japan, India and USA.  Details of recent presentations are listed below 
under Conference Presentations. 
 
Chairman of COST Action 922: 
COST Action 922 is a collaboration of participants from 17 countries in Europe and 
its associated member states to investigate the “Health Implications of Dietary 
Amines”. In November 2001 I was elected unanimously chair of the Action and I was 
responsible for running this action on behalf of the EC for the next 5 years.  This 
involved interaction with both EC commissioners and relevant industrial and food 
safety agencies. 
 
Chairman Gordon Research Conference on Polyamines (1999-2001): 
Elected the chair of the prestigious Gordon Research Conference on Polyamines held 
in the USA.  As a result of the success of the meeting held under my chairmanship the 
conference has been guaranteed for a further 4 years.  This is unusual as normally 
only 2 years are guaranteed in advance.  Invited discussion leader at 12 other Gordon 
Research Conferences 
 
Conference Organisation: 
I have organised 6 International Meetings, 4 in collaboration with the Biochemical 
Society, and 2 National Meetings.   
 
I have been a member of the Scientific Advisory Board of 9 International 
Conferences. 
 
INTERNATIONAL RECRUITMENT 
I have visited India on 6 occasions on behalf of CLSM working with the International 
Office to increase recruitment of particularly postgraduate students.  These visits have 
been increasingly successful with more students being interviewed and more offers 
being made every time.  On my latest visit I delivered a number of seminars at IIT 
Madras, University of Central Hyderabad and University of Pune. In addition, I spoke 
to the Deans of 5 further institutes and visited 8 major cities and interviewed more 
than 140 students.  International recruitment for MSc in Clinical Pharmacology 
remains relatively buoyant against a generally falling market with 23 students on this 
programme currently.  The MSc programme for which I am responsible brings in 
more than £220,000 per year in international student fees and have done so for more 
than 15 years. 
 
COLLABORATIONS 
 
Current collaborations include Dr PM Woster at Wayne State University, USA, 
Professor LJ Marton, Progen, Australia and Dr O Phanstiel, University of Central 
Florida, USA on 3 projects related to polyamine analogues and their use as anticancer 
agents.  European collaborative projects are ongoing with Dr Alex Khomutov, 
Russia and Professors L Persson, S Oredsson and O Heby, Sweden.  National 
collaborations include one ITTP student with Professor M MacFarlane (MRC 
Toxicology Unit, Leicester) and Professor M Wright (Newcastle). 
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Other collaborations are with Professor S D Heys (GUHT funded), Dr Phil Cash 
(proteomics), Dr John Beattie, Rowett Research Institute, Dr Stefan Hoppler, Dr E 
Collie-Duguid, Dr R Petty (Wnt signaling in cancer), Professor Ian Stansfield 
(antizyme frameshifting). 
 
 
EXTERNAL EXAMINER 
 
Postgraduate 
External examiner of 19 PhDs from Sweden, Ireland, USA, Australia as well as UK.  
I have examined one MSc by research 
 
External examiner for MRes in Toxicology, University of Newcastle (2015-) 
External examiner for all MRes programmes at University of Newcastle (2016-) 
External examiner for MSc in Drug Toxicology and Safety Pharmacology, University 
of Bradford (2015-) 
External examiner for MSc Molecular Pathology and Toxicology, University of 
Leicester (2012 - 2014) 
External examiner for the University of Surrey MSc in Toxicology (2006 - 2010) 
 
Undergraduate 
External examiner for BSc Pharmacy, Royal College of Surgeons Ireland (2011-2014) 
External examiner for BSc Med Sci University of Glasgow (2008 - 2012 ) 
 
 
 
INTERNAL EXAMINER 
 
Internal examiner for 18 PhD theses within the University of Aberdeen 
 
 
SUCCESSFUL RESEARCH STUDENTS 
 
18 PhD students completed successfully (1984-2017); 1 MPhil (with distinction); 15 
MSc by research (3 with distinction) completed successfully (1986-2002); 3 MD 
completed successfully. 
 
I was the only supervisor in 15 of these PhDs and one of 2 supervisors in 2 and one of 
3 supervisors in one.  
 
Funding for my research students has been: 3 MRC; 2 CRC; 1 Wellcome Trust; 4 
University; 3 NHS Endowments; 1 overseas government and 2 self funded.  
 
Current students: 2 PhD students 
2 partially supported PhD students  
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Teaching 
 
My teaching duties are mainly to postgraduate students (PhD, MRes, MSc) in Clinical 
Pharmacology, Drug Discovery and Development and Bio-Business and Medical 
Science and to 3rd and 4th year undergraduate students in Biomedical Science, 
undergraduate medical students. Teaching includes lectures, tutorials and practical 
classes.  My areas of teaching include: 
  
 Receptor-effector coupling and intracellular signaling and the effects of 
 pharmacological agents on this process 
 Molecular biology and pharmacological biotechnology 
 Anticancer chemotherapy  
 Drug resistance  
 Carcinogenesis  
 Chemoprevention  
 Regulation of cell growth and metabolism including apoptosis 
 Mechanisms of cell death including apoptosis 
 Toxicity in vitro 
 Toxicity of pesticides 
 Bioassay and analytical techniques including spectroscopy (visible and  
 fluorescence),  HPLC, enzyme assays and radioisotope tracer studies 
 Methods of measurement in clinical pharmacology 
 Anti-inflammatory drugs  
 Cell culture techniques 
 Presentation skills 
 Working in teams 
 
I have recently added Bio-Business to my teaching portfolio at all levels from 1-5.  I 
also organise and teach on CPD courses in Bio-Business 
 
Co-ordination (degree, programme and course): 
 
I am the Degree co-ordinator for 1 Masters programme and for undergraduate Bio-
Business programme. 
 
In addition, I co-ordinate 3 undergraduate courses and 2 postgraduate courses.   
 
 

 
CONFERENCE PRESENTATIONS 

 
2017: Invited workshop leader at Gordon research Conference on Polyamines, 
Waterville Valley, USA 
2016:  Invited speaker at 5th International Conference on Polyamines, Rome, Italy. 
2015:  Invited discussion leader at Gordon research Conference on Polyamines, 
Waterville Valley, USA 
2014: Invited speaker in Rome. 
2013: Invited speaker at FEBS, St Petersburg, Russia, July. 
2013: Invited speaker at EUROTOX, Interlaken, Switzerland, September. 
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2012: Invited speaker at International Congress on Polyamines, Istanbul, Turkey  
 
Oral presentations have been made at international conferences in Italy, Finland, 
Sweden, France, Germany, Hungary, Spain, Belgium, Austria, Australia, USA, 
Oxford and London. 
 
Recent presentations include  
2016: 5th International Conference on Polyamines, Rome.  Insights into polyamine transport. 
2015:  Gordon Research Conference on Polyamines, USA.  Role of polyamine transporters in 
disease. 
2014: 4th International Conference on Polyamines, Rome.  Delivery of anticancer drugs via 
the polyamine transport system 
2013: Gordon Research Conference on Polyamines, USA.  Polyamine transporters 
2011: International Congress on Polyamines, Trento, Italy.  Targeting the polyamine pathway 
for cancer therapy – the major plenary talk 
2011: Invited seminar at Istanbul Kultur University, Turkey. Polyamines and cancer. 
2011: Invited talk at Sichwan Peoples University and Hospital, Chendu, China. Towards 
personalized medicine - pharmacogenomics  
2010: International Conference on Polyamines, Gotemba Village, Tokyo, Japan. Polyamine 
regulation of antizyme frameshifting in yeast 
2010: International Congress on Amino Acids and Proteins, Vienna, Austria. Polyamine 
conjugates induce apoptosis in human leukaemic cells 
 
 
Oral and poster presentations have been made at Biochemical Society, British 
Pharmacological Society, British Toxicological Society, Nutrition Society and British 
Association for Cancer Research Meetings in the UK.  
 

 
BOOK AND SOFTWARE REVIEWS 

 
14 book reviews and 3 reviews of software have been published. 
 
 

Grants awarded 
 
I am the Principal Investigator of all of the grants listed below except where 
specifically stated otherwise.  Where there is another name in brackets this is a co 
applicant. 
 
 Total grant funding awarded to date         ~£2,500,000 
 
 
 
Other Activities: 
International Responsibilities: Chairman of COST Action 922  2001 - 2007 
 

Chairman of Gordon Research Conference on 
Polyamines 1999-2001  
Vice Chairman 1997-1999 
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Associate Editor (formally Deputy Chair) of the 
Biochemical Journal  (2004 –) 
 
Editorial Board member of Toxicological 
Research (2011-) 
 
Editor of the Biochemical Journal (1997 - 2003) 
 
Expert Evaluator for the European 
Commission Directorate General XII (FP5 and 
FP6) 
 
Assessor for Enterprise Ireland Biomedical 
Research Panel (2002 - 2005) 

 

National Responsibilities: Member of CONTAM panel at European 
Food Safety Authority (2018-) appointed Vice 
Chair 

 Member of CONTAM panel at European 
Food Safety Authority (2015-2018) 

Member of Herbal Medicines Advisory 
Committee (HMAC) at MHRA (2013-  ) 

Member of the Committee on Carcinogenesis 
 of Chemicals in Foods, Consumer Products 
 and the Environment (COC) (2012 - ) 

 
     Member of the Accreditation Panel for “in 
     vivo” degrees for the Society of Biology  
     (2010 - 2016) 
 
     Expert Advisor for EAG Paediatric  
     Medicines at MHRA (2008 - ) 
 

CPD Advisor for the Royal College of 
Pathologists for Toxicology (2004 - ) 
 
Chair of Specialty Advisory Committee for 
Toxicology for the Royal College of 
Pathologists (2008 - 2011) 
Committee member (2004 - ) 
 
Royal College of Pathology Examiner in 
Toxicology (2005 - 2014) 
 
Chairman of Theme Panel VII for the 
Biochemical Society (2005 -2009) 
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Chairman of Continuing Professional 
Development Committee for British 
Toxicology Society (2003 – 2013) 
 
Member of the Executive of Scottish Society 
for Experimental Medicine (1999 - 2007) 
 
Member of Board of Management of Scottish 
Medical Journal (2003 - 2007) 
 
Member of Education Sub Committee for 
British Toxicology Society (1999 - 2003) 
 
Deputy Chairman of Theme Panel VII for 
Biochemical Society (2002 - 2005)  
 
Colloquium/symposium organiser at 
Biochemical Society Meetings  

 
University of Aberdeen:  Degree programme co-ordinator for  

 
BSc Medical Sciences, the intercalated degree for 
medical students (1990 - 2006)  
BSc Bio-Business (2009 - ) 

     
    Degree programme co-ordinator for  
    MSc Clinical Pharmacology (1986 - 2017). 
    MSc Drug Development (2006 - 2017) 

MSc Drug Discovery and Development (2006-
2017 ) 
MSc Bio-business and Medical Sciences (2009-
2017) 
 
Convenor of Bursaries and Endowments 
Committee, Faculty of Medicine and Medical 
Sciences (2001 - ) 
 
Convenor Technical Regrading Panel (2004 - 
2006) 
Technical Regrading Panel member (2001 - 
2006) 

 
COMMITTEES 

Local 
  
  

Foresterhill Teaching Facilities Committee  2006 - 2017 
Graduate School      2004 - 2016 
Teaching and Learning Committee CLSM   2003 - 2016 
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Teaching Committee (BMS)    1996 - 
 Postgraduate Taught Course Committee  2001 - 2016 
        (Chair) 
 PGT Advisory Group     2010 - 2016 
        (Chair) 
 MSc Clinical Pharmacology Committee  1986 - 

       (Chair)   
Industrial Liaison Group (CLSM) - Chair  2008 - 2010 

 Immigration Working Group    2008 - 2010 
Academic and Pastoral Support for Students  2008 - 2009 
Heads of Schools Committee    2004 - 2005  
Student/Staff Liaison Committee (MBChB)  1995 - 2006 

 Quality Steering Group    1996 - 2006 
 Evaluation Committee    1996 - 2006 
 Senatus Academicus     1996 - 2012  
 University Disciplinary committee   2000 - 2008 
 Curriculum Committee (Medicine)   1998 - 2006 
 BSc Med Sci Committee    1990 - 2006 
        (Convenor)   

Faculty Teaching Committee     1996 - 2000 
 (undergraduate degrees) 
University Safety Committee    1995 - 1998 

 Departmental Safety Advisor    1995 - 1998 
 
Regent for the Faculty and have 6 medical students currently under my care and 
supervision. 
 
Referees: 
 
Available on request. 


